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Who we are

CMA is established in 1987 by science educators of the University 

of Amsterdam, with the main goal to enrich and improve Science, 

Technology, Engineering and Mathematics (STEM) Education with 

innovative and attractive technology. 

Our activities are broad  
and cover all necessary fields:
• Development of hardware, software and curriculum materials 

• Teacher professional development 

• Science education research and innovative projects 

• Distribution and support through a network of partners 

Our staff is a group of experienced educators, with backgrounds in 
Science, Education and Technology. They are all devoted to Science, 
experienced with ICT and share enthusiasm to improve teaching  
and learning.

Our ultimate goal is the use of technology in real classrooms.  
To achieve this goal we cooperate with the different stakeholders 
in education: educational authorities, schools, teachers, teacher 
trainers, researchers and publishers. 

Our solutions are the most versatile and complete, they combine 
hardware, software and teaching resources. They provide all the 
science education tools you need to innovate your classroom  
and let your students investigate the world. 

Let us help you to improve your STEM program with modern 
teaching methods and technology. 

Products

Support

Content

R & D

SCIENCE 
TECHNOLOGY 
ENGINEERING 
MATHEMATICS 

EDUCATION 
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Coach is a Learning and Authoring Environment for Science, 

Mathematics and Technology Education. It is a product of CMA 

based on over 25 years of research and development. Continuous 

feedback from users, (students, teachers, curriculum developers) 

and from educational research has enabled us to create a unique 

environment used by many, teachers and students, worldwide.

Coach integrates ICT tools, which resemble technologies 

used by professional scientists and facilitates an 

inquiry-based approach to education. 

Data-logging: An interface equipped with a selection of sensors 
is a universal measurement instrument and can be used in many 
experiments. 

The Coach Measurement Activities enable you to measure and record 
data over a period of time via an interface and sensors. The rate 
of data collection is available over a wide range of time-periods 
and frequencies. Different measurement methods: time-based 
(with- and without triggering), event-based, manual (with- and 
without sensors) allow performing a wide range of experiments. 
Real-time presenting data while being collected makes data 
collection an interactive process whereby direct observations may 
be immediately compared with the graph, encouraging thinking 
about the data.

Control: The unique combination of measuring and control allows 
controlling processes, to automate measurements and to study  
the behavior of systems.

The Coach Control 
Activities enable you 
to use and create 
control programs.  
The environment 
offers several modes 
of programming. 

Data Video: Brings the 
real world into your 
classroom and allows 
analyzing attractive 
events and “difficult” 
experiments that are 
impossible to perform 
in the classroom. 

The Coach Data 
Video Activities 
enable you to make 
measurements on 
digital video clips 
(manually by clicking 
or automatically by tracking the selected object) or still images, 
and to analyze motions or shapes of real objects. To bridge the gap 
between the visual display of a motion and its abstract graphical 
representation the graphs are synchronized with the video frames. 
Students can capture their own videos with the help of a camera or 
mobile phone. They also can use affordable high-speed cameras  
to capture very fast motions and to analyze these motions in 
details. Additionally Coach offers many extra features like capturing 
and editing a video or correcting a perspective distortion.

Coach
Coach is awarded with 
the WorldDidac Award  
for its pedagogical and  
innovative values. 

The most versatile and complete 
software for STEM Education. 
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Modeling: Helps students to understand the world of  
computational models; such models are used today in every  
area of research and industry.

The Coach Modeling Activities enable you to use ready-to-go 
models or to create models of dynamic changing systems. In 
such models the evolution of a system is computed step by step. 
Modeling allows solving realistic problems that are difficult to 
solve analytically at the school level. It encourages students to 
think, to discuss their ideas and to clarify their understandings. 
The data generated by a model can be compared with  
experimental data and the model can be modified to match  
the real experiment. 

Animations: Help students to better understand the meaning  
of data. 

Presenting data in a table or graph may not be enough for 
students to fully understand the underlying principles of a 
phenomenon. Animation is another way of representing the 
data. 
The Coach Animations consist of animated graphics objects, like 
ellipses, rectangles, vectors or images, which can be linked to 
model variables, program variables or sensor values to control 
their screen movement. Additionally interactive control objects, 
like buttons and sliders, allow altering parameter variables 
during the execution of the animation to interact with the 
system and to see the effect of those changes.

Data Processing: Data collected from sensors, video clips or 
generated by models can be displayed as digital values, on 
meters and graphs. They can be further processed with the help 
of:

• analysis tools: zooming, reading values, finding a slope, finding  
an area under a graph,

• processing tools: selecting and removing data, smoothing a 
graph, calculating new variables by using mathematical functions, 
function fit, calculating a frequency spectrum 

• statistical tools: finding statistical data information, creating  
a histogram.

Authoring facilities: Build your own activities 
CMA offers many ready-to-go teaching and learning activities. 
You can use these activities directly in the lessons or adapt them 
to your own needs. Coach also enables you to build your own 
activities filled with exciting learning content. 
Create your own custom activities with the type of tool to be 
used, for the desired student level, with your texts, images, 
videos, student questions, and with a layout that displays  
the way you want it. 
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Coach 7 Licenses
• 5-years Site License

• Yearly Fee Site License

• Single User License

Coach your students into the world of science.

Why change to Coach 7? 

• With Coach 7 you have the most complete environment for 
STEM Education!

• Suitable for many platforms 

• Can be used by teachers and students, in school and at home, 

• All needed tools in one environment 

• Easy but also comprehensive, offering advanced options  
when needed 

• Intuitive handling of sensors 

• Pre-calibrated sensors but when desired own calibration can 
be done 

• Allows to store a new sensor calibration in the sensor’s 
EEPROM memory 

• The only environment which offers dynamical modeling 

• Video measurement with automatic tracking and perspective 
correction

• Easy to learn via many simple, placed in context,  
step-by-step tutorials 

• Free access to a large data-base with innovative 
teaching resources

Download the 60-day trial version and try for yourself

Coach 7

Suitable for: Android tablet, iPad, Windows tablet,  
PC computer, MAC computer.

Coach 7 is the successor of Coach 6 and offers new features  

and enhancements of our unique and powerful environment. 

Compared to Coach 6, Coach 7 is renewed in many aspects,  

but our Coach 6 users will recognise many functionalities. 

Always and anywhere
Education is changing: tablets and laptops have become 
essential for students and teachers. With Coach 7 you are 
ready for the education of the 21st century and for a Bring 
Your Own Device (BYOD) policy at your school. You can use 
Coach 7 on your computer, laptop or tablet, at home or at 
school. 

Coach 7 Lite
If you think you do not need all the power of Coach 7 or you 
work with primary level students Coach 7 Lite is available at 
no charge for use with our interfaces. 
Register and download at our website: www.cma-science.nl

6      CMA Coach 7



modern and intuitive
user interface

one Data Table with all 
variables and their data

unlimited number 
of variables (columns)

manual or calculated
variables can be added

automatic detection 
of interface(s) and sensors
simplified handling 
of sensors and actuators

on-line Help System 
(html 5)

as many Graphs as you
want and how you want

more runs available

user-defined graphs created 
quickly by dragging labels 
from the Data Table

easy way to define and 
calibrate your own sensors

all sensors are calibrated 
with more calibrations

Meters/Values have new designs 
but can be customised by users

Button to display all the mathematical 
equations hidden behind the model 

modified Flow icon

Improved way of drawing 
graphical model symbols 
and relations 

Possibility to store and use 
your favourite models

Data created via the Simulate option are 
added as new Runs to the Data Table

A few useful features, based upon wishes of our users,  
are added to improve our Modeling environment.

Some features
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Standalone, Computers
Inside/outside classroom

Standalone, Computers
Inside/outside classroom

€Sense

€Lab MoLab

CLAB

CLAB

CoachLab II+ VinciLab

All our interfaces are designed for use in STEM Education.  

We offer a wide selection of interfaces ranging from low-cost, 

simple devices up to powerful, advanced devices, for use starting 

at primary until undergraduate level, for different budgets and 

classroom setups. This gives you a unique opportunity to select  

a device, which best suits your teaching needs.

Computers 
Inside classroom

Computers 
Inside classroom

Standalone, Computers, CASIO Graphic Computers
Inside/outside classroom

Standalone, Computers, CASIO Graphic Computers
Inside/outside classroom

Computers  
Inside classroom

Choice of interface
Which interface solution is best for me? 

Primary school level (8-12)

Middle school level (12-15)

High school level (15-21)
College level
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Comparison of interfaces

INTERFACE €SENSE €LAB MOLAB CLAB COACHLAB II+ VINCILAB

SCHOOL LEVEL Primary Middle Middle Middle/High/College Middle/High/College Middle/High/College

SUPPORTED 
PLATFORMS 

Computers (PC/MAC) Computers (PC/MAC) Standalone
Computers (PC)

Standalone
CASIO Graphic 
Calculators
Computers (PC/MAC)

Computers (PC/MAC) Standalone 
Computers (PC/MAC)

SCREEN No No 3.5” Resistive Color 
Touch Screen

No No 5” Capacitive Color
Touch Screen

BUILT-IN SENSORS Light, Sound, 
Temperature

None Sound  3-axis 
Accelerometer

None Sound,
3-axis 
Accelerometer

SENSOR INPUTS 1 for external 
temperature sensor

2 analog BT 4 for ML sensors 3 analog BT 2 analog BT  
2 analog 4-mm
2 digital BT

4 analog BT
2 digital BT

WIRELESS 
CONNECTIVITY

No No No No No Wi-Fi 802.11 b/g/n;
Bluetooth® 2.1+EDR

POWER Via USB port Via USB port Rechargeable 
Battery
Power Adapter

Rechargeable 
Battery
Power Adapter

Power Adapter Rechargeable 
Battery
Power Adapter

OPERATING SYSTEM Internal firmware
upgradable

Internal firmware
upgradable

Windows CE Internal firmware 
upgradable

Internal firmware 
upgradable

Linux

DEVICE SOFTWARE None None Coach CE Casio ECON
on calculator

None Coach App

COMPUTER 
SOFTWARE

Coach 7 License
Coach 7 Lite – free 

Coach 7 License 
Coach 7 Lite – free

Coach 7 License 
Coach 7 Lite – free

Coach 7 License
Coach 7 Lite – free

Coach 7 License 
Coach 7 Lite – free

Coach 7 License 
Coach 7 Lite – free

MAX. SAMPLING 
FREQUENCY

40 000 Hz 40 000 Hz 200 000 Hz
depends on the 
connected sensor

100 000 Hz 100 000 Hz 1 000 000 Hz
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Primary school pupils are curious about their surroundings and have many science questions. 

Based on educational research and our experience with the use of ICT, we have developed the Primary Science Set that provides a complete 
series of technology enhanced inquiry-based activities for students from 8 years old. With the €Sense interface, its sensors, and the Coach 
software students can carry out many simple science investigations. ‘Real-time’ display of the measured data on the computer screen allows 
students to make direct links between the phenomenon and the graph. Such immediate feedback encourages critical thinking skills; students 
have time to spend on observing and interpreting, discussing and analyzing data.
By using the materials students learn not only basic science concepts but also develop mathematical skills in reading and interpreting graphs 
and language skills in using science terminology. The materials can be integrated into any science curriculum or can be used on their own.

Bringing Science And 
Technology To Primary School
What is sound? How to keep my tea warm? Can I measure light? 

CMA’s solution for Primary Science: 

• €Sense Interface Package 

• Primary Science Kit

• Coach 7 Lite Software 

• Teacher Guides: Get Started Guide and Teacher Guide. 

• Students Worksheets

1. €Sense interface package   
€Sense is a simple USB measuring interface with built-in sound, 
light and temperature sensors, one sensor input for an external 
temperature sensor (delivered with €Sense), and built-in LED  
and buzzer for control activities.

2. Primary Science Kit   
The CMA Primary Science Kit offers additional experimental 
materials, which can be used with the activities.

3. Coach 7 Lite Software
Coach Lite software is used for the measurements, to display  
and analyse the collected data, and to save and print the  
student results.
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4. Teacher Support 
A quick Get Started Guide describes how to install and work with 
the interface and the software.
To help teachers with little or no experience in science education 
the Teacher Guide provides background information, commentaries 
on teaching approaches, learning benefits and expected outcomes.

5. Student Worksheets 
The set includes a complete series of inquiry-based activities in 
which students investigate phenomena with the light, sound  
and temperature sensors and learn by doing science. The provided 
student worksheets give space for students’ observations, 
predictions, data, conclusions, etc. The worksheets  
(Word documents) can be freely modified and printed for use  
in the classroom. 

0 20

T (°C)

time (s)

40 60 80 10 120 140 160 180 200

Sensor in cold water 

Sensor in cold water

Sensor in warm water

Sensor in hot water

Recommended school solution:
• 8 x €Sense 

• 4 x Primary Science Kit
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Skills in Science, Technology, Engineering and Math are becoming 
an increasingly important part of basic literacy. At Middle School 
we should create a learning environment in which students gain 
the foundations necessary for further success in these subjects. 
This can be done via engaging students in inquiry-based learning 
in which students’ activities are focusing on collecting, processing 
and analyzing data to discover new concepts, principles, or laws.

Low cost but powerful 
solutions for doing STEM  
at Middle School 

CMA’s solution for STEM Education  
at Middle School Level:  

• Interface 

• Basic Sensor Bundle

• Extension Sensor Bundle

• Software - Science Suite COACH 7 

• Teaching and Learning Activities

MoLab and ML sensors 
MoLab is a mobile graphic data-collection system that can be used 
as well standalone and as connected to a computer. It can be used 
with many ML sensors and in various experiments. It is a Windows 
CE device equipped with its own processor and memory. Its touch 
screen provides color display and easy control. The measured data 
are displayed in real-time on the device itself or, when connected 
to the computer, on the computer screen. It has a built-in sound 
sensor and is delivered with Temperature sensor ML11s, Light Sensor 
ML14s and Voltage sensor ML17f. 

Solution C: Interface for CASIO Calculators 
If your students use CASIO Graphic calculators you can consider CLAB. 

CLAB and BT sensors
CLAB is an easy-to-use, powerful and inexpensive data collection 
system that works with CASIO Graphic Calculators, with computers 
and standalone. A wide range of BT sensors is available to be 
connected to CLAB and used in various experiments. CLAB is 
equipped with its own processor and memory, enabling 
measurements at high sampling rates up to 100 000 Hz. The 
measured data are displayed in real-time on the calculator or, 
when connected to the computer, on the computer screen.

1. Interface 

Solution A: Lab Interface 
If you work mostly in your classroom with computers, and if you 
do not need the versatility of a standalone device.

€Lab and BT sensors
€Lab is a very easy-to-use and affordable lab interface, which can 
be used with many BT sensors and in various experiments.  
It contains a processor and memory, enabling measurements with 
sampling rates up to 40 000 Hz. €Lab is connected to the PC and 
powered through a USB-port. The measured data are displayed in 
real-time on the computer screen. The interface has two analog  
BT inputs and automatically identifies connected sensors. €Lab  
can be combined with €Motion for many kinematics experiments. 

Solution B: Portable Interface
If you need a device that can be used standalone and with  
the computer, in the classroom and in the field.
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4. Science Suite COACH 7
With its unique combination of tools Coach supports not only 
data-collection with interfaces and sensors, but also allows to 
measure on digital videos and images, analyze and process  
data, create simple models, use models for simulations and use 
animations for simulations. Coach makes inquiry-based  
learning easier. 

5. Teaching and Learning Activities 
We offer more than 50 learning and teaching activities built around 
Middle School Curriculum. 
The activities help teachers to apply ICT tools and an inquiry-based 
approach to education. 
The activities help students learn science concepts and develop 
skills and practices to do and understand scientific inquiry such as 
designing investigations, predicting, collecting data, constructing 
models, forming arguments, explaining results and communicating. 
Each activity consists of a Student worksheet, Teacher notes, 
Science background and Coach files ready for use. 

A: BT sensors for €Lab
 
• Heart-rate Sensor  027i 

• Force Sensor  BT42i 

• Humidity Sensor  BT72i 

• CO2 Sensor  BT24i 

B: ML sensors for MoLab
 
• Heart-rate Sensor  ML87s

• Force Sensor  ML32f

• Humidity Sensor  ML48m

• CO2 Sensor  ML60m

C: BT sensors for CLab
 
• Heart-rate Sensor  027i 

• Force Sensor  BT42i 

• Humidity Sensor  BT72i 

• CO2 Sensor  BT24i

A: BT sensors for €Lab
 
• 2 x Temperature Sensors BT01 

• Light Sensor BT50i 

• Voltage Sensor  0210i 

• Sound Sensor  BT80i 

• Motion detector  010 

• pH Sensor  BT61i  
and Electrode  031

• Pressure Sensor  BT66i 

• 2 x BT Sensor Cable  BTsc_1

B: ML sensors for MoLab

• 2 x Temperature Sensors  ML11s 

• Light Sensor  ML14s

• Voltage Sensor  ML17s

• Sound Sensor  ML78d

• Motion detector  ML26m

• pH Sensor  ML42m

• Pressure Sensor  ML36s

C: BT sensors for CLab
 
• 2 x Temperature Sensors  BT01 

• Light Sensor  BT50i 

• Voltage Sensor  0210i 

• Sound Sensor  BT80i 

• Motion detector  BT55i

• pH Sensor  BT61i  
and Electrode  031

• Pressure Sensor  BT66i 

• 3 x BT Sensor Cable  BTsc_1

2. Basic Sensor Bundle

3. Extension Sensor Bundle

Recommended solution per school/classroom:
• 8 x interface: €Lab, MoLab or CLAB 

• 8 x Basic Sensor Bundle 

• Coach 7 Site License 

• [Optional] 4 x Extension Sensor Bundle
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In the classroom of today students should be engaged in inquiry-
based learning, a student-centered approach to science learning 
which goal is to enhance students’ ability to reason and to 
become independent learners.
ICT-supported practical investigations and research projects at 
High School or College levels make it possible for students to learn 
to apply and deepen their mathematical and scientific knowledge 
and work in manners that resemble the ways in which scientists 
and practitioners explore phenomena. 

Most versatile and 
powerful solutions for 
High School and College

CMA’s solution for STEM Education  
at High School Level: 
• Interface 

• Basic Sensor Bundle (per subject) 

• Extension Sensor Bundle (per subject)

• Software - Science Suite COACH 7 

• Teaching and Learning Activities 

1. Interface 

Solution A: Lab Interface 
If you work mostly in your classroom with computers, and if you  
do not need the versatility of a standalone device.

CoachLab II+
CoachLab II+ is a durable multifunctional interface and can be 
used as well for measurement with sensors as for control with 
actuators. It contains a processor and built-in memory, enabling 
measurements with maximal sampling frequency of 100000 Hz. 
The FLASH memory allows easy upgrade of the internal system 
software.

Solution B: Portable Interface
If you need a device that can be used standalone and with the 
computer, in the classroom and in the field.

VinciLab 
VinciLab is a modern and advanced mobile graphic data 
acquisition system. It is a handheld Linux device equipped with 
two processors: a main processor to control the device’s operating 
system and screen, and a measurement processor to control the 
measurement. VinciLab has a capacitive color touch screen that 
provides a high-resolution display offering easy control of the 
device. For wireless connectivity VinciLab is equipped with Wi-Fi 
and Bluetooth. The dedicated desktop applications, pre-installed 
on VinciLab, offer tools for setting up the device, setting up the 
wireless connections, managing user files, browsing the web, 
watching video files, playing audio files, etc.

Solution C: Interface for CASIO Calculators 
If your students use CASIO Graphic calculators you can consider 
CLAB. 

CLAB 
CLAB is an easy-to-use, powerful and inexpensive data 
collection system that works with CASIO Graphic, Calculators, 
with computers and standalone. A wide range of BT sensors is 
available to be connected to CLAB and used in various Science 
and Math experiments. CLAB is equipped with its own processor 
and memory, enabling measurements at high sampling rates up 
to 100 000 Hz with accurate independent timing. The measured 
data are displayed in real-time on the calculator or, when 
connected to the computer, on the computer screen.
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Biology
 
• CO2 Gas sensor (High)  BT25i 

• Dissolved Oxygen sensor  BT34i

• Oxygen Gas sensor  BT59i

• Pressure sensor  BT66i

• Spirometer  BT82i

• Turbidity sensor  BT88i

Chemistry

• Colorimeter BT29i

• ORP sensor BT57i

• Thermocouple 0135i 

• Turbidity sensor BT88i 

• Voltage sensor BT02

Physics

• Accelerometer BT10i

• Charge sensor BT19i

• Current sensor 0222i

• Voltage Sensor BT32i

• Magnetic Field Sensor  024i

• Radiation Sensor  BT70i

Biology

• CO2 Gas Sensor (Low) BT24i

• ECG Sensor BT36i

• Heart-rate Sensor 027i

• Light Sensor BT50i

• pH Sensor  BT61i  
and Electrode  031

• Temperature Sensor  BT01

• Thermocouple  0135i

• Relative Humidity Sensor BT72i

• 4 Sensor Cables BTsc_4 

Chemistry

• Angle (position) Sensor 013i

• Conductivity Sensor BT27i

• Light Sensor BT50i 

• pH Sensor BT61i  
and Electrode 031

• Photogate BT63i  
with Drop Counter 0662drop 
or Step-motor Burette 061 
(suitable only for CoachLab II+)

• Pressure Sensor BT66i 

• Salinity Sensor BT78i 

• 2 x Temperature Sensor BT01

• 4 Sensor Cables BTsc_4 

Physics

• Current Sensor  BT21i 

• Voltage Sensor  0210i

• Force Sensor  BT42i 

• Motion Detector  0664 

• Light Sensor  BT50i

• Pressure Sensor  BT66i

• Sound Sensor  BT80i

• 2 x Temperature Sensors  BT01

• 2 x Photogates  
with Smart Pulley  BT63i 

• 4 Sensor Cables  BTsc_4 

2. Basic Sensor Bundle (per subject) 

3. Extension Sensor Bundle (per subject)

4. Science Suite COACH 7
The Coach software provides tools, which allow the realization 
of students’ practical work that resembles applied science and 
mathematics practice. This makes students’ practical work 
“authentic”: they do research in much the same way as scientists 
do and in which they use high quality tools that are similar to 
professional tools, but that have been designed for educational 
purposes. Students work with real data, apply mathematical 
methods and techniques in concrete problem situations and 
improve their mathematical and scientific knowledge and skills. 

5. Teaching and Learning Activities 
We offer more than 100 learning and teaching activities built for 
High School. There are many activities connected to the regular 
curriculum but also many challenging activities going beyond the 
scope of the curriculum. Our activities apply all available tools: 
data collection, control, data video, modeling and animations. 
The activities help teachers to apply ICT tools and engage 
students in more context-oriented, connect to real-world 
teaching. The activities help students to learn science concepts 
and develop skills and practices to do and understand scientific 
inquiry, such as designing investigations, predicting, collecting 
data, constructing models, forming arguments, explaining 
results and drawing conclusions, debating with peers and 
communicating scientific procedures and explanations.

Recommended solution per school/classroom:
• 8 x CoachLab II+ or VinciLab 

• 8 x Basic Sensor Bundle (per subject) 

• 1 x Coach 7 License

• [Optional] 4 x Extension Sensor Bundle (per subject)
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CMA teaching  
and learning resources

You do not have to spend money on books!

Following innovative educational ideas CMA developed teaching 

and learning activities for use at different school levels. Our 

activities are authentic, inquiry-based and facilitate active 

learning by students. Students work like a scientist and collect 

high-quality, real data, construct and use computer models, 

compare results from experiments and models. 

Over 100 learning and teaching activities are available, and new 
activities are gradually added. Each activity consists of: 

• Student worksheet (editable Word document) - handout 
for students that contains the research question(s) and 
investigations.

• Teacher notes - with learning objectives, didactical approach, 
questions, assignments, and data analysis.

• Science background - with theoretical background and useful 
information, which can be handed out to students.

• Software files - Activity and Result(s) files to use in the Coach 7 
software. 

The activities are ready for direct use but can also be modified  
to adapt to your needs. 

• All our teaching resources can be found at our website,  
www.cma-science.nl under Teaching Resources. 

• The Primary Science resources, Student worksheets and Teacher 
guides, are completely free to download. 

• The resources for Middle, High and College level, are free for our 
Coach 7 Users. Simply register at our website with your Coach 7 
License Code. Then login and freely browse and download the 
activities. 

Innovate your classroom with Coach and other CMA products.
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The use of technology provides many new opportunities for 

teaching and learning. The success of school implementation 

depends crucially upon the vision and actions of the teacher. 

Teachers need to realize the benefits of technology for improving 

student’s understanding. And to be able to use technology 

effective they need to develop skills, some of which are specific  

to software and hardware, and some to pedagogy and practice  

of science. 

To help teachers incorporate technology in their teaching and to  
use the modern teaching methods, we offer teacher workshops  
and trainings in the Netherlands and internationally.

Our training staff is a passionate team of educators and teachers 
with backgrounds in STEM subjects and technology. Our goal is to 
provide teachers with the training, guidance and innovative 
solutions. 
 
During our workshops teachers get familiar with the manipulation 
of the hardware and the features in the software but also get better 
understanding how the tools can be employed in the lesson context 
for the purpose of achieving learning benefits. 

We provide modern, ready-to-go teaching and learning activities, 
for direct use in the classroom. 

Our trainings can be fully customizable and tailored to the needs  
of your school. Contact us whenever you need advice. 

CMA professional  
development
Experienced in ICT, devoted to STEM Education.

  CMA professional development 17



Interfaces

€Sense - the best solution  
for Primary Students 

Order Code 008

€Sense is an easy-to-use USB lab interface suitable  
for Primary School level. 

Sensors:
• Built-in Light sensor with three ranges, 0 .. 1500 lux, 0 .. 15000 

lux, and 0 .. 150 000 lux 

• Built-in Sound sensor with two ranges, -9.5 .. 9.5 Pa  
for measurement of sound waveforms and 50 .. 110 dB  
for measurement of sound intensities

• Built-in Temperature sensor with a range 5 .. 45 °C

• External Temperature sensor with a measuring range -10 .. 120 
°C, suitable for temperature measurement in liquids (water, mild 
acidic solutions) and air

Actuators: 
• Built-in LED with 16 light intensity levels 

• Built-in Buzzer with 16 different sound levels

Resolution:  12-bits 

Maximum sampling rate:  40 kHz

Computer connection:  USB

Power supply:   via USB,  
   NO extra power supply needed
Software on computer:  Coach (Windows and MAC)

A

E

 C

G

B

F

 D

H

€Sense

Spring 2017: 
Wireless €Sense for tablets (iPad, Android) 
based on Bluetooth Low Energy Technology. 

A. Sound sensor  
B. Light sensor 
C. Temperature sensor, located inside the housing 
D. Input for the external temperature sensor
E. External temperature sensor  
F. LED 
G. Buzzer, located inside the housing  
H. USB cable 
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€Lab – affordable way  
to start with data collection  

Order Code 009 

€Lab is a simple and friendly USB lab interface, which can be  
used to introduce students to measurements with the computer.  
This is a good solution for users who don’t need the versatility  
of a standalone device. 

Resolution:  12-bits 

Maximum sampling rate:  40 kHz

Sensor Inputs:  Two analog BT inputs 

Computer connection:  USB

Power supply:  via USB, NO extra power supply needed

Software on computer:  Coach (Windows and MAC)

€Lab can be combined with €Motion for many kinematics 
experiments.

A

 C

B

 D

€Lab

Spring 2017: 
Wireless €Lab for tablets (iPad, Android) 
based on Bluetooth Low Energy Technology. 

€Motion
€Motion is an ultrasonic motion detector that connects directly 
to a computer through a USB-port. The €Motion measures the 
distance between the sensor and an object. €Motion can work in 
combination with the €Lab interface. 

Range: 0.20 m .. 6 to 10 m  
(depending on an object’s shape, size and surface) 
Computer connection: USB
Power supply: not needed, powered via USB
Includes: a steel rod.

Can be used to:
• record motions during walking toward and away from the sensor,

• investigate simple harmonic motion,

• Record motions of objects dropped or tossed upward. 

Order Code 010

A, B. Analog BT inputs
C. Power 
D.  USB cable
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MoLab – affordable interface  
which can work standalone

Order Code ML01 

MoLab is a portable graphic data-logger. It is a Windows CE  
device equipped with its own processor and memory. 
It can work standalone or with computers (Windows only). 

Display:  3.5” color touch screen

Resolution: 12 tot 16-bit 
 (depends on the connected sensors)

Maximum sampling rate: 100 kHz  
 (depends on the connected sensors)

Sensor Inputs: Four sensor inputs for ML sensors

Computer connection: USB mini port

Memory card slot: Micro SD card slot

Power: Rechargeable battery, charging  
 via USB from computer or via power  
 adapter (included)

Software on board:  Coach CE

Software on computer:  Coach (PC only)

Includes: Power adapter, USB cable, 4 sensor cables for ML sensors, 
spare stylus, protective rubber cover, ML11s Temperature sensor, 
ML14s Light sensor, ML17f Voltage sensor and User’s Guide.

When working with MoLab as a standalone device, MoLab is 
controlled by its touch screen, buttons, and the Coach CE program 
running on MoLab. The Coach CE program offers tools for collecting, 
viewing and analyzing data. Data collected from sensors can be 
processed and analyzed with many processing tools. 

To project the MoLab screen on a computer screen during a class 
demonstration, the utility program MoLab View can be used. 

When using MoLab with a PC, MoLab is connected via a USB cable  
to the computer and is controlled by Coach software running on PC. 
The collected data is displayed on the computer screen.

MoLab

A. Power switch
B. Color touch screen
C. On / Off LED
D.  Battery LED
E.  Internal microphone
F.  Start / Stop button
G.  Navigation button /  
 Confirm button   

H.  Stylus
I.  Audio out
J.  Audio in
K.  USB port
L.  Sensors inputs
M. Memory card slot

A
E

 C

G

B

F
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H
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J

K

L

M
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CLAB

A. Built-in 3-axis accelerometer 

B.  Power LED 

C.  Power button 

D.  Measurement LED  

E.  Built-in speaker 

F.  Analog (right-handed) BT sensor inputs 1,2,3  

G.  Mini USB port  

H.  Calculator 3-pin port 

A E

 C

G H

B

F

 D

CLAB - offers everything you need for data 
collection with CASIO Graphic calculators  

Order Code 003

CLAB is a powerful data-logger that can be used with computers 
and CASIO Graphic Calculators such as CASIO fx-CG20, fx9860GII  
or ClassPad II (fx-CP400). 
 
Resolution: 12-bit

Maximum sampling rate: 100 kHz 

Sensor Inputs: Three analog BT inputs

Built-in: 3-axis Accelerometer (2g, 4g, 8g)

Computer connection:  USB mini port

Calculator connection:  3-pin jack connector to  
 CASIO Graphic Calculator

Power:  Rechargeable battery, charging via USB  
 from computer or via power adapter 

Software on computer:  Coach (Windows and MAC)

Software on calculator:  CASIO E-CON software

When using CLAB with a calculator, the E-CON software running 
on the calculator controls CLAB. E-CON is a menu-driven calculator 
application developed by CASIO. It allows configuring experiments 
with CLAB, collecting data via connected sensors, graphing and 
processing the collected data. 

When using CLAB with a computer, the Coach software running on 
the computer controls CLAB. The collected data are transferred in 
real-time to the computer and the measurement can be followed 
on the computer screen.

Includes: Power adapter, USB cable, BT01 Temperature sensor,  
BT02 Voltage sensor and User’s Quick Start Guide.

Especially for CLAB a motion detector with analog BT Connector 
is available.
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CoachLab II+ - offers unique combination  
of measurement and control

Order Code 006p 

CoachLab II+ is a multifunctional USB lab interface that allows 
measurement with sensors and control of actuators, models  
or automated measurements. 

Resolution:  12-bits 

Maximum sampling rate: 100 kHz 

Sensor Inputs: Two analog BT inputs, two 4-mm 
 inputs, two digital BT inputs

Actuator outputs:  Four 4-mm outputs with  
 variable power levels

Computer connection:  USB

Power supply:  Mains adapter 

Software on computer:  Coach (Windows and MAC) 

Includes:  Power adapter, USB cable and User’s Guide. 

CoachLab II+ Measurement Package

Order Code 20006mv

This is a starting package for measurements with 

the CoachLab II+ interface. 

Includes: 
CoachLab II+,
Temperature sensor BT01, 
Light sensor 0513, 
Sound sensor BT80i

CoachLab II+ Measurement  
and Control Package  

Order Code 20006msv

This is a starting package for measurement and control 

with the CoachLab II+ interface. 

Includes: 
CoachLab II+, 
Temperature sensor BT01, 
Light sensor 0513, 
Sound sensor BT80i,
Actuator set 062

A
A

 C

 C
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CoachLab II+

A. Two analog BT inputs  

B. Two analog 4-mm inputs  

C. Four 4-mm outputs  

D. Power adapter connector 

E. USB port  

F. Two digital BT inputs  

G. Four red/orange/green LEDs 

H. A green power LED
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A. Internal sound sensor  

B. Capacitive color touch screen  

C.  Home screen  

D. Power button 

E. Analog (A1, A2, A3, A4) and digital (D1, D2) BT inputs  

F. Mini USB port  

G. USB port  

H. Audio in / out ports

A speaker and a compartment with an internal rechargeable 

battery are located at the rear of VinciLab.

A
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B
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VinciLab
VinciLab – the most powerful and versatile 
data-logger  

Order Code 001

The VinciLab is a modern advanced graphic data-logger. It is a 
handheld Linux device equipped with two processors and 8 GB 
memory. Works standalone and with Windows and MAC 
computers. 

Display:  5” high-resolution capacitive  
 color touch screen 

Resolution:  12-bit

Maximum sampling rate:  1 MHz 

Sensor inputs:  Four analog BT inputs,  
 two digital BT inputs 

Built-in:  Sound sensor, 3-axis 
 Accelerometer (2g, 4g, 8 g) 

Wireless connectivity:  Wi-Fi and Bluetooth® 

Computer connection:  USB mini port

USB port:  Full USB for USB peripherals

Power:  Rechargeable battery, charging via USB 
 from computer or via power adapter 

Software on board:  Coach Linux 

Software on computer:  Coach (Windows and MAC) 

Includes: Power adapter, USB cable and User’s Guide. 
 
The dedicated desktop applications, installed on VinciLab, offer 
tools for collecting data, managing user files, setting up the device 
and its wireless connection, browsing the web, watching video 
files, playing audio files, etc. All applications can be easily updated 
via the VinciLab Update server available via a Wi-Fi connection. 

The powerful Coach Application, installed on VinciLab, offers live 
sensor data displays, real-time graphing, tools for data processing 
and possibilities to create new or open ready-to-go student 
activities, enriched with texts, images and web-pages.

Coach 7 and Coach 7 Lite support measurements with VinciLab. 
During such measurement VinciLab is connected to the computer 
via a USB port or communicates via a Wi-Fi connection, and is 
controlled by Coach running on the computer. The collected data 
are transferred in real-time to the computer and the measurement 
can be followed directly on the computer screen.

By using wireless connectivity and the VNC protocol the VinciLab’s 
screen can be remotely viewed and controlled from any computer 
or mobile device connected to the same network.
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Sensors

Analog (right-handed) 
BT connector 

CMA offers a wide range of sensors with BT connectors. Except in 
case, indicated by *, all sensors need a sensor cable (IEEE1394-BT), 
which has to be purchased separate.

Order Code BTsc_1 (1 cable)  
or BTsc_4 (4 cables)

Accelerometer Low-g  
The Low-g Accelerometer BT10i can be used 
to study accelerations in one-dimensional 
motions. The sensing element of the sensor 
is located inside the small round box, which 
can be mounted on a moving object. This is 
the best choice for most experiments.
Range: -5 g .. 5 g 
Accuracy: 0.05 g 

Can be used to:
• measure acceleration of a moving car, in 

elevators, on playground apparatus, during 
amusement park rides,

• determine the tilt of an object,

• investigate accelerations during body 
movements.

 
Order Code BT10i

Accelerometer High-g 
The High-g Accelerometer BT11i can be 
used to study larger accelerations in one-
dimensional motions. The sensing element of 
the sensor is located inside the small round 
box, which can be mounted on a moving 
object.
Range: -25 g .. 25 g 
Accuracy: 0.2 g 

Can be used to:
• measure acceleration during collisions,

• investigate larger accelerations.

 
Order Code BT11i

5-pins mini jack connector 

BT Sensors

CMA offers two lines of sensors, BT and ML sensors. The BT sensors 

can be connected to CMA interfaces with BT inputs such as €Lab, 

CLAB, CoachLab II+ and VinciLab. They are automatically recognized 

when connected to these interfaces. The ML sensors are compact 

and use 5-pins mini jack plugs. ML sensors can be connected only 

to the MoLab data-logger. They are automatically recognized 

when connected to MoLab.
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Charge Sensor  
The Charge sensor BT19i measures electrostatic 
charges. It can replace a traditional 
electroscope by showing not only the 
polarity of the charge but also performing 
quantitative measurements. The sensor has 
three operating ranges, which can be selected 
using a switch.
Range: -5 .. 5 nC, - 25 .. 25 nC , - 100 .. 100 C 
Resolution (12-bits): 0.0025 nC , 0.013 nC, 0.05 nC

Can be used to:
• measure magnitude and sign of the charge 

on different objects,

• investigate electrostatic phenomena,

• charging by induction, friction and by 
contact. 

Order Code BT19i

CO2 Gas Sensor Low-range 
The CO2 sensor BT24i is used to monitor low 
concentrations of gaseous carbon dioxide. 
The sensor uses the Non-Dispersive Infrared 
Detection (NDIR) method. 
Range: 0 .. 5000 ppm
Typical resolution: 20 ppm 
Includes: 250-mL sampling bottle. 

Can be used to:
• investigate CO2 level during respiration of 

small animals and insects,

• monitor CO2 changes during 
photorespiration and photosynthesis in 
light/dark, 

• measure CO2 level during cellular 
respiration of peas or beans. 

Order Code BT24i

Angle Sensor *
The Angle sensor 013i is a potentiometer, 
which has a pulley to attach a string to. 
The sensor is suitable for detecting angle 
changes and (small) displacements.
Range: 270° (turn), 140 mm (displacement) 
Resolution (12-bit): 0.07°, 0.03 mm

Can be used to:
• study a pendulum period,

• measure small displacements,

• investigate harmonic motion. 

Order Code 013i

CO2 Gas Sensor High-range 
The CO2 sensor BT25i is used to monitor high 
concentration of gaseous carbon dioxide. 
The sensor uses the Non-Dispersive Infrared 
Detection (NDIR) method.
Range: 0 .. 100000 ppm
Typical resolution: 1000 ppm 
Includes: 250-mL sampling bottle. 

Can be used to:
• investigate CO2 levels of human breath,

• monitor production of CO2 during chemical 
reactions,

• monitor production of CO2 during 
decomposition of organic materials in soils. 

Order Code BT25i

Blood Pressure Sensor * 
The Blood Pressure sensor 0377i is used to 
measure arterial blood pressure in humans 
(non-invasively). It measures the pressure 
signal caused by the interaction between the 
cuff and the blood flow through the brachial 
artery.
Range: 20 .. 250 mm Hg 
Accuracy: 3 mmHg 
Includes: standard adult size adjustable cuff 

(27 cm to 39 cm) and bulb pump (with release 
valve).

Can be used to:
• blood pressure as a vital sign

• effect of exercise on blood pressure. 

Order Code 0377i
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Conductivity Sensor 
The Conductivity sensor BT27i measures the 
ability of a solution to conduct an electric 
current between two electrodes. The 
Conductivity sensor consists of a conductivity 
electrode and an amplifier. The sensor has 
three measurement ranges, which can be 
selected using a switch.
Ranges: 0 .. 200 μS, 0 .. 2000 μS, 0 .. 20000 μS 
Resolution (12-bit): 0.082μS, 0.82μS, 8.2 μS

Can be used to:
• monitor the rate of reaction in chemical 

reactions, 

• monitor changes in conductivity in aquatic 
systems,

• perform conductivity titrations, 

• find the rate at which ionic species diffuse 
through membranes. 

Order Code BT27i

Current Sensor High-Range 
The Current sensor BT21i is a general-purpose 
sensor to measure currents in the range 
between -5 and 5 A. It has two banana (4-
mm) plugs for easy connection. The sensing 
element is a 0.04 Ω resistor connected 
between the red and black terminals. 
Range: -5 .. +5 A
Resolution (12-bit): 3.8 mA
Can be used to:

• investigate relationships between voltage 
and current,

• verify Ohm’s law, 

• measure currents in series and parallel 
electrical circuits. 

Order Code BT21i

Current Sensor Low-Range *
The Current sensor 0222i can be used to 
measure currents in the range between -500 
and 500 A. It has two banana (4-mm) plugs 
for easy connection. The sensing element is 
a 0.4 Ω resistor connected between the red 
and black terminals.
Range: -500 .. +500 mA
Resolution (12-bit): 0.38 mA

Can be used to:
• investigate relationships between voltage 

and current, verify Ohm’s law, 

• measure currents in series and parallel 
electrical circuits. 

Order Code 0222i

Dissolved Oxygen sensor * 
The Dissolved Oxygen sensor BT34i can be used 
to measure the concentration of dissolved 
oxygen in water samples. The sensor is 
automatically temperature compensated, using 
a thermistor built into the sensor. Disposable 
caps with pre-fit membranes allow you to 
quickly and conveniently change membranes.
Range: 0 to 15 mg/L
Resolution (12-bit): 0.2 mg/L
Includes: replacement membrane cap, polishing 

strip, oxygen probe electrolyte, filling pipette, 
empty calibration bottle and Sodium Sulfite 
Calibration Standard.

Can be used to:
• monitor dissolved oxygen concentration in an 

aquatic systems, measure Biological Oxygen 
Demand (B.O.D.) in water samples,

• determine the relationship between the 
dissolved oxygen concentration and the 
temperature of water. 

Order Code BT34i 

Colorimeter 
The Colorimeter BT29i measures the amount 
of light transmitted through a sample 
solution. It has four LED light sources 
emitting light of different wavelengths: 
violet 430 nm, blue 470 nm, green 565 nm 
and red 635 nm. 
Range: 90 .. 10 %T
Resolution (12-bit): 0.025 %T
Includes: 10 plastic cuvettes with caps. 

Can be used to:
• investigate application of Beer’s law e.g. 

Crystal violet or Copper Sulphate,

• determine unknown concentrations,

• measure reaction rate, reaction 

• Order or reaction equilibrium,

• determine biological molecules e.g. sugars, 
protein, vitamins. 

Order Code BT29i
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ECG Sensor   
The ECG sensor BT36i measures voltages that 
are produced by the heart. These voltages 
are measured at the skin of the wrists and 
elbow through electrodes. The voltages are 
amplified by the sensor and filtered and 
transferred through an optical coupler. 
Range: 0 .. 5 mV
Resolution (12-bit): 1.2 μV
Includes: a package of 100 electrode patches.

Can be used to:
• monitor ECG in rest and after mild exercise,

• investigate CG changes with mild 
stimulants,

• record the electrical activity of a muscle 
(EMG). 

Order Code BT36i

Exercise Heart-rate Sensor 
The Exercise Heart-rate sensor BT47i monitors 
a person’s heart beat. Each time the heart 
beats, an electrical signal is generated. This 
signal is measured at the surface of the 
skin by electrodes embedded in the chest 
belt of the sensor. The system consists of a 
transmitter belt, plug-in receiver, and an 
elastic strap.
Transmitter: T31 by Polar Transmitter 

Range: 90 cm

Can be used to:
• compare the heart rate of different 

individuals, 

• check the person’s heart rate before, 
before, during and after a vigorous activity, 

• monitor the recovery rate. 

Order Code BT47i

Flow Rate Sensor * 
The Flow rate sensor 0387i measures the 
velocity of flowing water. It can be used 
to study the discharge, flow patterns, and 
sediment transport of flowing water. The 
Flow rate sensor is equipped with impeller 
rod with 5-m cable.
Range: 0 .. 4.0 m/s
Resolution (12-bit): 0.005 m/s 

Can be used to:
• measure stream flow rates,

• investigate sediment transport, 

• determine stream discharge values. 

Order Code 0387i

Force Plate *
The Force plate 0364 measures forces of 
stepping, jumping and other human-scale 
actions. The Force Plate has two ranges, one 
for larger forces, and a more sensitive range 
for pushing experiments.
Range: -800 .. 3500 N, -200 to 800 N
Resolution (12-bit): 1.2 N, / 0.3 N
Includes: one pair of handles for pushing  
and puling.

Can be used to:
• study dynamics of jumping and walking 

• study how the normal force acting a human 
feet changes during elevator ride. 

Order Code 0364

Force Sensor 
The Force sensor BT42i measures 
pushing and pulling forces. It uses strain 
gauge technology. The sensor has two 
measurement ranges, which can be selected 
using a switch. 
Range: -5 .. 5N, -50 .. 50 N.
Resolution (12-bit): 0.003 N, 0.03 N
Includes: a thumbscrew, a utility handle,  
a bumper and a hook. 

Can be used to:
• replace a hand-held spring scale, can be 

• mounted on a ring stand or on a dynamics 
cart to study collisions. 

• measure of centripetal or frictional forces, 
study Newton’s laws, investigate static and  
kinetic friction. 

Order Code BT42i
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Light Sensor *   
The low-cost Light sensor 0513 measures 
light intensity and is sensitive to the visible 
light spectrum and also infrared. Because 
of its range the sensor is suitable for 
measurements in normal indoor situations.
Range: 0.1 .. 10 W/m2

Can be used to:
• verify inverse square law, 

• monitor change in light caused by  
a chemical reaction, 

• measure the rapid changes of the light 
intensity. 

Order Code 0513

Magnetic Field Sensor * 
The Magnetic field sensor 024i contains 
a Hall-element, which is sensitive to a 
magnetic field. It has two measurement 
Ranges, which can be selected using a 
switch. The sensor is suitable for measuring 
the magnetic field inside coils, or near 
permanent magnets.
Ranges: -10 .. +50 mT, -100 .. +500 mT
Resolution (12-bit): 0.024 mT, 0.24 mT 

Can be used to:
• measure the magnetic field near a (strong) 

permanent magnet,

• investigate the magnetic field near a 
current-carrying wire,

• measure the magnetic field near or inside  
a coil or solenoid. 

Order Code 024i

Heart-rate Sensor * 
The Heart-rate sensor 027i provides a simple 
way to study the heart’s function. The sensor 
clip consists of a small infrared LED and an 
infrared light sensor. The sensor measures 
the light level transmitted through a tissue 
of the ear lobe that occur as the blood 
volume changes in the tissue. 
Range: 0 .. 5 V, each heartbeat gives a peak.

Can be used to:
• investigate the heart rate of different 

individuals. 

• measure of the heart rate before and after 
a vigorous activity. 

• determine the recovery rate of the heart 
after physical exercise. 

• measure the heart rate before and after 
drinking coffee or Coca-Cola. 

Order Code 027i

Light Sensor * 
The Light sensor 0142i measures light 
intensities in the range between 0 and 
200 lux. It consists of a phototransistor, 
which receives light through a glass fiber. 
Because of its range the sensor is suitable for 
measurements in normal indoor situations. 
The sensor can also be used as a light gate. 
Range: 0 .. 200 lx
Resolution (12-bit): 0.05 lx

Can be used to:
• verify inverse square law,

• monitor changes in light caused  
by a chemical reaction, 

• investigate light reflection and absorption,

• investigate light interference patterns. 

Order Code 0142i

Light Sensor with three 
ranges 
The Light sensor BT50i measures light intensity 
and has three measurement ranges, which 
can be selected using a switch. Because of 
its ranges the sensor is suitable as well for 
indoor as for outdoor measurements. Full 
sun illumination is within the range of the 
sensor. The spectral response of the sensor 
approximates the response of the human eye.

Ranges: 0 .. 1500 lux, 0 .. 15000 lux, and  
0 .. 150000 lux
Resolution (12-bit): 0.37 lx, 3.7 lx, 37 lx

Can be used to:
• verify inverse square law,

• investigate light reflection and absorption,

• study solar energy,

• monitor monitoring sunrise and sunset times. 

Order Code BT50i
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Motion Detector * (analog BT)
The Motion Detector BT55i uses ultrasound 
to measure the distance between the sensor 
and an object. This Motion Detector has an 
analog BT connector and can be connected 
only to CLAB. 
Range: 0.2 .. 6 to 12 m (depending on am 
object’s shape, size and surface)
Frequency of ultrasound: 50 kHz
Typical accuracy: ± 1 mm

Includes: a steel rod.

Can be used to:
• record motions during walking towards  

and away from the sensor,

• investigate simple harmonic motion,

• record motions of objects dropped  
or tossed upward. 

Order Code BT55i

ORP Sensor
The ORP sensor BT57i measures the ability 
of a solution to act as an oxidizing or 
reducing agent. The sensor consists of an ORP 
electrode and an amplifier. 
Range: -450 mV .. 1100 mV
Resolution (12-bit): 0.5 mV
ORP electrode: sealed, gel-filled, epoxy body, 
Ag/AgCl reference
Temperature range: 0 - 600C

Can be used to:
• measure the oxidizing ability of chlorine  

in swimming pools,

• investigate redox titrations to determine 
the equivalence point in an oxidation-
reduction reactions. 

Order Code BT57i

Motion Detector * (digital BT)
The Motion Detector 0664 uses ultrasound 
to measure the distance between the sensor 
and an object. This Motion Detector has a 
digital BT connector and can be connected 
to digital inputs of the CoachLab II+ and 
VinciLab interfaces. 
Range: 0.2 .. 6 to 12 m (depending on an 
object’s shape, size and surface)
Frequency of ultrasound: 50 kHz

Typical accuracy: ± 1 mm
Includes: a steel rod.

Can be used to:
• record motions during walking towards  

and away from the sensor,

• investigate simple harmonic motion.

• record motions of objects dropped  
or tossed upward. 

Order Code 0664

Oxygen Gas Sensor * 
The Oxygen Gas sensor BT59i measures the 
gaseous oxygen concentration. The wide 
measurement range allows it to be used in 
study of human and cellular respiration.
Range: 0 .. 100 % 
Resolution (12-bit): 0.03 %
Lifetime: 5 years in open air

Can be used to:
• monitor changes in oxygen concentration 

during photosynthesis and respiration of 
plants,

• monitor respiration of animals, insects,  
or germinating seeds,

• measure the oxygen levels during human 
respiration. 

Order Code BT59i

pH sensor   
The pH sensor BT61i is a general-purpose pH 
measurement system that allows measuring 
the degree of acidity/pH value. The sensor 
consists of a pH amplifier and pH electrode. 
The pH Electrode is not delivered with the pH 
sensor and has to be purchased separately  
(Order Code 031).
Range: 0.. 14 pH
Resolution (12-bit): 0.005 pH 

Can be used to:
• measure pH values of different acids 

and bases,

• monitor pH in acid-base titration 
experiments,

• monitor pH during chemical reactions,

• investigate of water quality in streams  
and lakes. 

Order Code BT61i
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pH electrode   
The pH electrode 031 is a gel-filled Ag-AgCl 
combination-electrode in a plastic tube. It 
has a coax cable, with a BNC connector. It is 
supplied in a bottle filled with a protective 
solution. The electrode cannot be refilled. 

Order Code 031

Photogate with Pulley 
The Photogate BT63i is a traditional 
photogate, which consists of a light gate 
allowing detecting objects passing between 
the photogate arms. In this light gate, a 
narrow infrared beam is directed to a fast 
infrared detector, which produces very 
accurate signals for timing. The external 
(laser) gate mode allows detecting objects 
passing outside the photogate arms. 
Includes: a pulley attachment and a steel 
support rod.
The CMA Drop counter can be attached to the 
photogate for titration experiments  
(not supplied has to be purchased separately 
Order Code 0662drop). 

Up to five photogates can be chained in a 
daisy-chain configuration and connected  
to a single interface input (IEEE1394 cable  
not supplied, this cable has to be ordered 
separately Order Code 07662).

Can be used to:
• count events,

• measure the speed of a moving (rolling) 
object (with the pulley attachment),

• measure volume in titration experiments 
(with the drop counter attachment),

• study pendulum periods,

• measure the acceleration due to gravity 
(e.g. by using a picket fence). 

Order Code BT63i

Radiation Sensor *
The Radiation sensor BT70i detects alpha, 
beta and gamma ionizing radiation.  
The sensor outputs a pulse when decay is 
detected. Also, a clicking sound is emitted 
and a LED light flashes. The sensor is suitable 
to detect low-level radiation, emitted by e.g. 
potassium fertilizers or gas lantern mantles.
Range: 0 .. 1000 cps (counts per second) 

Can be used to:
• monitor background radiation, 

• record radioactive decay and determine 
half-life,

• investigate radiation versus shielding. 

Order Code BT70i

Pressure Sensor  
The Pressure sensor BT66i is designed to 
measure absolute gas pressure. The pressure 
is measured via a pressure valve, which is 
located on the side of the box. The sensor 
has two measurement ranges, which can be 
selected using a switch. 
Range: 0 .. 700 kPa, 0 .. 130 kPa 
Resolution (12-bit): 0.2 kPa, 0.04 kPa
Includes: a plastic 20-ml syringe with Luer-

lock, two plastic tubes (5 cm and 45 cm long), 
a three-way valve with Luer-lock connectors, 
two Luer-lock connectors.

Can be used to:
• measure pressure changes in gas-law 

experiments, Boyle’s and Gay-Lussac’s laws, 

• measure vapor pressure of liquids,

• measure air pressure for weather studies. 

Order Code BT66i
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Relative Humidity Sensor 
The Relative Humidity sensor BT72i measures 
relative humidity. The sensor consists of an 
integrated circuit, which uses a capacitive 
polymer to sense humidity. The holes in the 
sensor box provide air circulation. 
Range: 0 to 100 % 
Resolution (12-bit): 0.04 % RH

Can be used to:
• study transpiration rates of plants, 

• optimize conditions in a greenhouse  
or terrarium,

• determine good days for static electric 
demonstration. 

Order Code BT72i

Salinity Sensor  
The Salinity sensor BT78i measures the 
salinity of a solution, which indicates the 
amount of all the salts dissolved in water. 
The sensor consists of a Salinity electrode 
and an amplifier.
Range: 0 .. 50 ppt
Resolution (12-bit): 0.02 ppt

Can be used to:
• measure of salinity of water sources, 

• measure the change in salinity of saltwater 
as the water evaporates,

• monitor the rate of reaction in a chemical 
reaction. 

Order Code BT78i

Sound Sensor 
The Sound sensor BT80i consists of a 
microphone followed by an internal amplifier. 
It measures variations in air pressure 
caused by sound waves. Because of the high 
sensitivity, the sensor is very much suited to 
detect pressure pulses. The dB-calibration in 
the Coach software allows using this sensor 
for dB-measurements (up to 124 dB).
Range: -45 .. 45 Pa, 

Resolution (12-bit): 22 mPa

Can be used to:
• measure sound waveforms and beat 

patterns,

• investigate human voice and sounds from 
various musical instruments,

• measure the speed of sound through air 
and other materials. 

Order Code BT80i

Spirometer Sensor  
The Spirometer BT82i measures air flow 
rate during human respiration. The sensor 
consists of a flow tube through which the 
air is inhaled and exhaled and a differential 
pressure sensor.
Range: -5 .. 5 L/s
Resolution (12-bit): 0.01 L/s
Includes: disposable bacterial filter and 10 
disposable mouthpieces.

Can be used to:
• record breathing patterns before, during 

and after exercise,

• measure important lung capacities like 
Forced Expiratory Volume, Forced Vital 
Capacity and Tidal Volume. 

Order Code BT82i

Temperature Sensor 
The Temperature sensor BT84i measures 
temperature and temperature differences in 
the range between -18 °C to 110 °C. This sensor 
uses the solid-state temperature transducer, 
whose output is linearly proportional to the 
temperature. The transducer is positioned in 
the point of a stainless steel tube. In liquids 
the response of the temperature sensor is 
quite fast (in between 1.3 and 2.0 s).

Range: -20 °C to 110 °C
Resolution (12-bit): 0.07 °C

Can be used to:
• monitor indoor and outdoor temperatures,

• monitor freezing and boiling water,

• investigate the temperature during 
endothermic and exothermic reactions,

• investigate evaporation. 

Order Code BT84i
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Temperature Sensor *
This Temperature sensor BT01 is a low-cost, 
general-purpose temperature sensor that can be 
used to measure temperature in the range of -40°C 
to 140°C, in liquids (water, mild acidic solutions) 
and air. The sensing element of the sensor is an NTC 
thermistor, which is positioned in a stainless steel 
tube. The thermistor is a variable resistor whose 
resistance decreases nonlinearly with increasing 
temperature.

Range: -20 °C .. 140 °C
Accuracy: 2˚C at -40˚C, 0.6 at 30˚C, 1.8˚C at 140˚C

Can be used to:
• monitor indoor and outdoor temperatures,

• monitor freezing and boiling water,

• investigate the temperature during 
endothermic and exothermic reactions,

• investigate evaporation. 

Order Code BT01

UVA Sensor *
The UVA sensor 0388 measures the intensity 
of ultraviolet radiation. This sensor 
consists of a broadband UV sensitive silicon 
photodiode and responds primarily to UVA 
radiation. 
Range: 320 .. 390 nm
Resolution (12-bit): 5 mW/m2

Can be used to:
• measure the UVA transmittance of various 

sunglasses and regular glasses,

• measure the UVA intensity as a function  
of time throughout the day, 

• measure the UVA transmittance of fabrics, 
both wet and dry. 

Order Code 0388

Turbidity sensor 
The Turbidity sensor BT88i measures the 
turbidity of water samples in the range 
between 0 ... 200 NTU. 
Range: 0 .. 200 NTU
Resolution (12-bit): 0.2 NTU
Includes: one empty cuvette and one 
cuvette containing 100 NTU StablCal Formazin 
Standard, which is used to calibrate the 
sensor.

Can be used to:
• measure turbidity of a water sample from 

various locations,

• determine the rate of settling of a sample,

• measure the formation of a precipitate. 

Order Code BT88i

Thermocouple *
The Thermocouple sensor 0135i measures 
temperatures in two ranges, which can be 
selected using the switch. The sensor uses 
a thermocouple type K, which consists 
of Chromega and Alomega wires that are 
welded together to form a measuring 
junction.
Range: -200.. 1300 °C , -20 .. 110 °C 
Resolution (12-bit): 0.39 °C, 0.035 °C

Can be used to:
• measure the temperature inside a Bunsen 

burner flame or candles,

• determine the melting point of copper, 
bismuth, or other solids,

• measure temperature in specific heat 
experiments. 

Order Code 0135i

UVB Sensor *
The UVB sensor 0389 measures the intensity 
of ultraviolet radiation. This sensor 
consists of a broadband UV sensitive silicon 
photodiode and responds primarily to UVB 
radiation. 
Range: 290 to 320 nm
Resolution (12-bit): 0.25 mW/m2

Can be used to:
• measure the UVB transmittance of various 

sunglasses and regular glasses,

• measure the UVB intensity as a function  
of time throughout the day, 

• measure the UVB transmittance of fabrics, 
both wet and dry. 

Order Code 0389
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Voltage Sensor *
This Voltage sensor BT02 is a low-cost, 
generic sensor that measures voltage. This 
sensor has a direct connection to the inputs 
of a measurement interface. It has two 
banana (4-mm) plugs for easy connection. 
Range: -10 .. +10 V.
Resolution (12-bit): 4.9 mV

Can be used to:
• measure voltage during discharging  

of a capacitor 

• investigate battery life

• record electromagnetic induction. 

Order Code BT02

Voltage Sensor 
(Differential)  *
This Voltage sensor 0210i is designed for 
measuring voltages between 10 .. +10 V. The 
sensor has differential inputs; measurements 
can be done directly across circuit elements 
without the constraints of common grounding. 
It has two 4-mm plugs for easy connection.
Range: -10 .. +10V
Resolution (12-bit): 6.5 mV

Can be used to:
• measure voltages in AC and DC circuits,

• record characteristics of a light bulb  
or a diode, 

• measure voltages in series and parallel 
electrical circuits. 

Order Code 0210i

Voltage Sensor (Differential) 
This Voltage sensor BT32i is designed for 
measuring voltages between 
-500 and +500 mV. The sensor has 
differential inputs; measurements can be 
done directly across circuit elements without 
the constraints of common grounding. It has 
two 4-mm plugs for easy connection.
Range: -500 .. +500 mV
Resolution (12-bit): 338 μV

Can be used to:
• measure small voltages in AC and DC 

circuits,

• record characteristics of a light bulb  
or a diode, 

• measure voltages in series and parallel 
electrical circuits. 

Order Code BT32i
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3–Axis Accelerometer 
The 3-Axis Acceleration sensor ML29s 
measures acceleration along 3 axes x, y, and 
z. The directions of the axes are marked 
on the sensor’s label. The sensor has three 
measuring ranges.
Ranges: -2 .. 2 g (default), -4 .. 4 g, -8 .. 8 g
Resolution: 0.004 g, 0.008 g, 0.016 g 
Maximum sampling rate: 500 Hz

Can be used to:
• measure acceleration of elevators, remote-

controlled cars, bicycles, or automobiles, 

• measure the acceleration of dynamics carts 
as they roll down inclines, 

• measure the acceleration of dynamics carts 
as a force is applied to them. 

Order Code ML29s

Barometer/Altimeter 
The Barometer / Altimeter ML36s measures 
atmospheric pressure and calculates the 
respective altitude in meters assuming that 
the average pressure exerted at sea level by 
the atmosphere is 1013.25 hPa (1 atm). 
Ranges: 300 .. 1,100 hPa , - 1000 .. 9000 m 
(calculated)
Resolution: 0.01 hPa , 0.25 m
Maximum sampling rate: 10 Hz

Can be used to:
• measure the air pressure over a longer 

period of time (weather studies), 

• measure the pressure in liquids by 
connecting the sensor to a tube, which  
is submerged in a solution,

• measure the pressure differences between 
different floors of buildings. 

Order Code ML36s

Conductivity Sensor 
The Conductivity sensor ML57m measures the 
ability of a solution to conduct an electric 
current between two electrodes. The sensor 
can be used to measure either solution 
conductivity or total ion concentration of 
aqueous samples. 
Range: 0 .. 20000 μS/cm
Resolution: 0.3 S/cm
Maximum sampling rate: 15 Hz

Can be used to:
• monitor the rate of reaction in chemical 

reactions, 

• monitor changes in conductivity in aquatic 
systems,

• perform conductivity titrations, 

• find the rate at which ionic species diffuse 
through membranes. 

Order Code ML57m

Anemometer
The Anemometer ML90s is a device for 
measuring wind speed. The sensor is a 
propeller-type anemometer with the axis of 
rotation parallel to the direction of the wind. 
The number of revolutions is counted via a 
magnet and reed sensor and is converted to 
wind velocity.
Range: 0.4 .. 35 m/s
Resolution: 0.1 m/s

Maximum sampling rate: 10 Hz

Can be used to:
• measure the wind speed of air generated 

by a variable speed fan,

• investigate why wind speed is slower over 
land than it is over the ocean, 

• use together with a compass to determine 
wind direction. 

Order Code ML90s

A large number of ML sensors is available for connection to MoLab. 

Sensor cables needed to connect sensors to MoLab are not 

supplied with most of ML sensors. These cables are provided with 

the MoLab interface (4 cables). 

ML sensors
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Current Sensor
The Current sensor ML20f measures currents 
in the range between -3 and +3 A. The 
sensor should be placed in series with the 
circuit component through which the current 
will be measured. The sensor is equipped 
with two banana plugs. 
Range: -3 .. +3 A
Resolution: 0.5 mA
Maximum sampling rate: 100 kHz

Includes: two alligator clips.

Can be used to:
• investigate relationships between voltage 

and current,

• verify Ohm’s law, 

• measure currents in series and parallel 
electrical circuits. 

Order Code ML20f

Current Sensor 
The Current sensor ML23f measures currents 
in the range between -12.5 and +12.5 mA. The 
sensor should be placed in series with the 
circuit component through which the current 
is measured. The sensor is equipped with 
two banana plugs.
Range: -12.5 .. +12.5 mA
Maximum sampling rate: 100 kHz
Resolution: 0.002 mA

Includes: two alligator clips.

Can be used to:
• investigate relationships between voltage 

and current,

• verify Ohm’s law,

• measure currents in series and parallel 
electrical circuits. 

Order Code ML23f

CO2 Sensor 
The CO2 sensor ML60m is used to monitor low 
concentrations of gaseous carbon dioxide. 
The sensor is great for measuring CO2 levels 
during plant photosynthesis or respiration of 
small animals. 
Range: 0 .. 5000 ppm
Resolution: 2.44 ppm
Maximum sampling rate: 1 Hz
Includes: 250-mL sampling bottle. 

Can be used to:
• investigate CO2 level during respiration  

of small animals and insects,

• monitor CO2 changes during 
photorespiration and photosynthesis  
in light/dark, 

• measure CO2 level during cellular 
respiration of peas or beans. 

Order Code ML60m

Dissolved Oxygen Sensor 
The Dissolved Oxygen sensor ML75m measures 
the concentration of dissolved oxygen in 
water samples. The sensor is automatically 
temperature compensated. Disposable caps 
with pre-fit membranes allow you to quickly 
and conveniently change membranes.
Range: 0 .. 15 mg/L
Resolution: 0.0002 mg/L
Maximum sampling rate: 1 Hz
Includes: replacement membrane cap, 
polishing strip, oxygen probe electrolyte, 

filling pipette, empty calibration bottle and 
Sodium Sulfite Calibration Standard.

Can be used to:
• monitor dissolved oxygen concentration  

in aquatic systems,

• measure Biological Oxygen Demand (B.O.D.) 
in water samples,

• determine the relationship between  
the dissolved oxygen concentration  
and the temperature of water. 

Order Code ML75m
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Force Sensor   
The Force sensor ML32f measures forces using strain 
gauge technology. The sensor can be used as a 
replacement for a hand-held spring scale, can be 
mounted on a ring stand or on a dynamics cart to 
study collisions. It measures both pulls and pushes. 
Range: -80 .. +80 N
Resolution: 0.048 N
Maximum sampling rate: 100 kHz
Includes: a thumbscrew, a utility handle,  

a bumper and a hook. 

Can be used to:
• replace a hand-held spring scale, can be 

mounted on a ring stand or on a dynamics  
cart to study collisions, 

• measure of centripetal or frictional forces,

• study Newton’s laws, 

• investigate static and kinetic friction. 

Order Code ML32f

Heart-rate Sensor  
The Heart-rate sensor ML87s monitors a 
person’s heart beat. The sensor consists of a 
transmitter belt and a receiver. The transmitter 
detects electrical signals at the surface of the 
skin and transmits the information to the 
receiver. The receiver receives the signals and 
determines the heart rate in beats per minute. 
Range: 0 .. 250 bmp 
Resolution: 1 bmp
Maximum sampling rate: 1 Hz

Transmitter range: 90 cm

Can be used to:
• compare the heart rate of different 

individuals,.

• check the person’s heart rate before, during 
and after a short period of vigorous activity,

• monitor the recovery rate: that is how fast a 
person’s heart rate returns to normal after 
exercises. 

Order Code ML87s

Humidity Sensor 
The Humidity sensor ML48m measures 
relative humidity and temperature. Two 
sensing elements are placed inside the 
sensor box. The slots in the end cap of  
the sensor allow air circulation. 
Range: 0 .. 100% RH, -20 .. 50 °C 
Maximum sampling rate: Humidity 20 Hz, 
Temperature: 4 Hz
Resolution: 0.4 % RH, 0.0625 °C

Can be used to:
• study transpiration rates of plants, 

• optimize conditions in a greenhouse  
or terrarium,

• determine good days for static electric 
demonstration. 

Order Code ML48m

Light Sensor 
The Light sensor ML14s measures light 
intensity and has three measurement 
ranges. The sensor uses a photo detector, 
which is mounted on the surface under a 
glass window. To protect the glass window 
the sensor is closed with a plastic cap. 
Ranges: 0.35 .. 22,937 lx, 1 .. 65,535 lx 
(default), 1.53 .. 100,487 lx
Maximum sampling rate: 200 Hz

Can be used to:
• verify inverse square law,

• investigate light reflection and absorption,

• study solar energy,

• monitor monitoring sunrise and sunset 
times. 

Order Code ML14s

ECG Sensor 
The ECG sensor ML84m measures voltages 
that are produced by the heart. These 
voltages are measured at the skin of the 
wrists and elbow through electrodes. The 
voltages are amplified by the sensor and 
filtered and transferred through an optical 
coupler. 
Range: 0 .. 5 mV
Resolution: 1.2 μV

Maximum sampling rate: 100 Hz
Includes: a package of 100 electrode patches.

Can be used to:
• monitor ECG in rest and after mild exercise,

• investigate ECG changes with mild 
stimulants,

• record the electrical activity of a muscle 
(EMG). 

Order Code ML84m
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Oxygen Gas Sensor
The Oxygen Gas sensor ML63m measures the 
gaseous oxygen concentration. The wide 
measurement range allows it to be used in 
the study of human and cellular respiration.
Range: 0 .. 100 % 
Resolution: 0.0015 %
Maximum sampling rate: 1 Hz
Lifetime: 5 years in open air

Can be used to:
• monitor changes in oxygen concentration 

during photosynthesis and respiration of 
plants,

• monitor respiration of animals, insects,  
or germinating seeds,

• measure the oxygen levels during human 
respiration. 

Order Code ML63m

Magnetic Field Sensor 
The Magnetic Field sensor ML51m measures 
magnetic field strength. The sensor uses 
a Hall-element as its sensing element. 
This element is mounted at the tip of the 
stainless steel tube. The sensor is suitable for 
measuring magnetic field inside coils or near 
permanent magnets.
Range: -1000 .. 3000 Gauss (-100 .. 300 mT)
Resolution: 0.244 Gauss

Maximum sampling rate: 1000 Hz

Can be used to:
• measure the magnetic field near a (strong) 

permanent magnet,

• investigate the magnetic field near a 
current-carrying wire,

• measure the magnetic field near or inside a 
coil or solenoid. 

Order Code ML51m

Motion Detector 
The Motion Detector ML26m uses ultrasound 
to measure the distance between the sensor 
and an object. 
Range: 0.15 .. 6 m (depending on an object’s 
shape, size and surface)
Resolution: 0.001 m
Maximum sampling rate: 100 Hz
Includes: a steel rod.

Can be used to:
• record motions during walking towards  

and away from the sensor,

• investigate simple harmonic motion,

• Record motions of objects dropped  
or tossed upward. 

Order Code ML26m

ORP Sensor  
The ORP sensor ML72m measures the ability 
of a solution to act as an oxidizing or 
reducing agent. The sensor consists of an ORP 
electrode and an amplifier. 
Range: -450 mV .. 1100 mV
Resolution: 0.024 mV
Maximum sampling rate: 15 Hz
ORP electrode: sealed, gel-filled, epoxy body, 
Ag/AgCl reference

Temperature range: 0 - 600C

Can be used to:
• measure the oxidizing ability of chlorine  

in swimming pools, 

• investigate redox titrations to determine 
the equivalence point in an oxidation-
reduction reactions. 

Order Code ML72m

pH Sensor  
The pH sensor ML42m measures the pH value of 
a solution. The pH electrode is connected to the 
sensor box by means of a coax cable and a BNC 
connector. The pH electrode (supplied with the 
sensor) is a gel-filled glass electrode built in a 
plastic tube with an opening at the bottom side. 
Range: 0 .. 14 pH
Resolution: 0.0002 pH
Maximum sampling rate: 10 Hz

Includes: pH electrode. 

Can be used to:
• measure pH values of different acids and 

bases,

• monitor pH in acid-base titration experiments,

• monitor pH during chemical reactions,

• investigate of water quality in streams and 
lakes. 

Order Code ML42m
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Pressure Sensor 
The Pressure sensor ML39m measures, via a 
port located on the side of the sensor box, 
relative gas pressure. The pressure sensor is a 
very precise piezoresistive pressure sensor. 
Range: -100 .. 300 kPa
Resolution: 0.0244 kPa 
Maximum sampling rate: 1000 Hz
Includes: a plastic 20-ml syringe with Luer-
lock, a Luer-lock connector and a plastic tube. 

Can be used to:
• measure of pressure changes in gas-law 

experiments, Boyle’s and Gay-Lussac’s 
laws, 

• measure vapor pressure of liquids,

• measure air pressure for weather studies. 

Order Code ML39m

Photogate with Pulley 
The Photogate ML54f consists of a light gate 
allowing the detection of objects passing 
between the photogate arms. In this light 
gate, a narrow infrared beam is directed to 
a fast infrared detector, which produces very 
accurate signals for timing.
Maximum sampling rate: 100 kHz
Includes: a pulley attachment and a steel 
support rod.
The CMA Drop counter can be attached to 
the photogate for titration experiments (not 
supplied has to be purchased separately 
Order Code 0662drop). 

Up to five photogates can be chained in a 
daisy-chain configuration and connected 
to a single interface input (IEEE1394 cable 
not supplied, the cable has to be ordered 
separately Order Code 07662).

Can be used to:
• count events,

• measure the speed of a moving (rolling) 
object (with the pulley attachment),

• measure volume in titration experiments 
(with the drop counter attachment),

• study pendulum periods,

• measure the acceleration due to gravity  
(e.g. by using a picket fence). 

Order Code ML54f

Salinity Sensor 
The Salinity sensor ML66m measures the 
salinity of a solution, which indicates the 
amount of all the salts dissolved in water. 
The sensor consists of a Salinity electrode 
and an amplifier. 
Range: 0 .. 50 ppt
Resolution: 0.00076 ppt
Maximum sampling rate: 10 Hz

Can be used to:
• measure of salinity of water sources, 

• measure the change in salinity of salt water 
as the water evaporates,

• monitor the rate of reaction in a chemical 
reaction. 

Order Code ML66m

Radiation Sensor 
The Radiation sensor ML69m detects alpha, 
beta and gamma ionizing radiation. The 
sensor outputs a pulse when a decay is 
detected. Also, a clicking sound is emitted 
and a LED light flashes. 
Range: 0 .. 20000 cpm (counts per minute) 
Resolution: 1 cpm
Maximum sampling rate: 1 Hz

Can be used to:
• monitor background radiation, 

• record radioactive decay and determine 
half-life,

• investigate radiation versus shielding. 

Order Code ML69m
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Sound Sensor 
The Sound sensor ML78f consists of a 
microphone connected via a microphone 
plug to the sensor box with an amplifier. 
The microphone has a frequency response 
between 20 and 20 000 Hz. 
Range: -100 .. 100 % 
Resolution: 0.05 %
Maximum sampling rate: 100 kHz

Can be used to:
• measure sound waveforms and beat 

patterns,

• investigate the human voice and sounds 
from various musical instruments,

• measure the speed of sound through air 
and other materials. 

Order Code ML78f

Temperature Sensor  
The Temperature sensor ML11s is a general-
purpose temperature sensor that can be used 
to measure temperature in liquids (water, 
mild acidic solutions) and air. The sensing 
element of the sensor (thermistor) is located 
at the end of a stainless steel tube.
Range: -40°C .. 125°C 
Resolution: 0.125°C
Maximum sampling rate: 33 Hz

Can be used to:
• monitor indoor and outdoor temperatures,

• monitor freezing and boiling water,

• investigate temperature during 
endothermic and exothermic reactions,

• investigate evaporation. 

Order Code ML11s

Voltage Sensor (Differential)
The Voltage sensor ML17f is designed for exploring 
the basic principles of electricity. The sensor 
has differential inputs; measurements can be 
done directly across circuit elements without the 
constraints of common grounding. It can be used 
to measure positive and negative potentials. The 
sensor is equipped with two banana plugs. 
Range: – 15 .. +15 V
Resolution: 2 mV

Maximum sampling rate: 100 kHz
Includes: two alligator clips.

Can be used to:
• measure voltages in AC and DC circuits,

• record characteristics of a light bulb or  
a diode, 

• measure voltages in series and parallel 
electrical circuits. 

Order Code ML17f

Temperature Sensor  
The Temperature sensor ML45m uses a 
thermocouple type K to measure temperatures. 
The thermocouple consists of Chromel and 
Alumel wires that are welded together at one 
end, to form a measuring tip. The thermocouple 
wire is double insulated with glass braid and 
the thermocouple tip is exposed. 
Range: -25 .. 1200 °C 
Resolution: 0.02 °C 

Maximum sampling rate: 15 Hz

Can be used to:
• measure the temperature inside a Bunsen 

burner flame or candles,

• determine the melting point of copper, 
bismuth, or other solids,

• measure temperature in specific heat 
experiments. 

Order Code ML45m
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Actuator Set  
The Actuator Set 062 can be used to introduce 
the students to the basics of control 
technology. The set consists of the following 
elements: 3 red and 3 black 4-mm wires, 
12-V switch, lamp holder with 3 coloured 
12-V bulbs, 12-V buzzer, 12-V direct current 
motor, and propeller to connect to motor. All 
elements make use of the 4-mm buses.

 
Order Code 062

Switch Module
The Switch Module 063 is a solid-state-relay 
(SSR) that allows you to control 110 – 230 V 
devices by a voltage of 3 V DC or more  
up to 25 V). The relay is connected to the mains 
(110 V up to 230 V) via a Euro-connector at the 
rear of the module. The relay can supply devices 
up to 1150 W. 

Order Code 063

Heating Coil  
The Heating Coil 018 can be used as an 
actuator in control systems. The coil has 4 
mm plugs for easy connection. The Heating 
Coil has to be supplied with 24 volt or less. 

Order Code 018

Step-motor Burette  
The Step-motor Burette 061, called also 
Titrator, is a cheap, accurate, dosage device 
that can be used to control the process of 
adding a titrant in titration experiments.
Includes: a 20-ml syringe, 40-cm plastic tube 
and micro-pipette. 

Order Code 061

CMA actuators can be used in control systems.  

They can be connected to the outputs a CoachLab II+  

interface and controlled via Coach software. 

Actuators
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System Board 
The System Board 0020 is designed for logic, 
measurement, control and automation 
experiments. The sections of the System 
Board: 
The Input block gathers data from the 
environment and conditions the signal for 
processing. The signal comes from a sensor in 
case of a measuring or control system,  
or a keyboard in case of a computer system. 

The Processing block processes the signal to 
achieve a specific system goal. 
The Output block presents the processed data 
in a form useful for the user (measurement 
system) or on the basis of the signal, carries 
out an action (control system).
The Extra components block consists of a 4-bit 
AD converter and connection to the computer. 

Order Code 0020

Resonance kit 
The Resonance Kit 060 is a set for 
measurement and control activities around 
the concept of Resonance. The kit consists of 
an adjustable base, a plastic tube, a movable 
coil, a movable force sensor holder, a spring, 
a spring holder and a magnet. Instead of a 
metal rod, a Force sensor (not included in 
the kit) for measuring spring oscillations can 
be used. The measurements of induced EMF 

due to the periodic motion of a magnet can 
be done. The current carried through the 
coil can be controlled (turning on and off) 
through outputs of the CoachLab II+ interface 
and the way this influences the magnet, 
hanging on the spring, can be observed. 

Order Code 060

Primary Science Kit
The Primary Science Kit 009kit consists of 
lab materials, which can be used with the 
€Sense interface and the activities of the 
Technology Enhanced Primary Science Set. 
In these activities, students investigate 
phenomena around light, sound, heat and 
temperature. 
Includes (among others): €Sense holders, 
flashing light, color filters, screens, plastic 

beakers and test tubes, two tuning forks, 
monochord and two buzzers. 

Order Code 009kit

Lab equipment
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VinciLab stand
Plastic stand for the VinciLab data-logger. 

Order Code 001stand

Web Cam 
The USB webcam that allows capturing 
videos. The webcam has a built-in 
microphone, built-in LED lighting and a 
tripod is included. It is able to capture up  
to 30 frames per second at VGA resolution  
(640 x 480). 

Order Code 041

Adapter 4mm – BT 
For connecting sensors with 4-mm plugs to 
interfaces with BT inputs such as VinciLab, 
CoachLab II+ or €Lab. 

Order Code 0519

BT - IEEE1394 cable 
The BT – IEEE1394 sensor cable (1.5 m length) 
is used for BT sensors, which are equipped 
with the IEEE1394 socket. 
These sensor cables are sold per piece 
(BTsc_1) and in packages of four (BTsc_4). 

Order Code BTsc_1 and BTsc_4

Accessories
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BT-BT Extension cable 
(analog) 
A 5-m long cable for extending the length  
of analog BT sensor cables. 

Order Code 0522

Drop Counter Attachment 
Drop Counter can be attached to photogates 
0662i, BT63i and ML54f and can be used to 
record volume (counting drops) in titration 
experiments. 
Includes: a drop dispenser, two valves  
and a tip. 

Order Code 0662DROP

Disposable Bacterial Filter
Disposable bacterial filter for Spirometer 
BT82i. 

Order Code BT82FIL

Adapter BT - 4mm
For connecting sensors with BT plugs  
to the CoachLab II+ interface. 

Order Code 0520

Disposable Mouthpiece 
Package of 100 disposable mouthpieces  
for Spirometer BT82i. 

Order Code BT82MP
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Electrode Patches 
Package of 100 electrode patches for ECG 
sensors 0628i, BT36i and ML84m. 

Order Code 0628ep

CO2 to O2 Tee 
The CO2-O2 Tee allows connecting a CO2 Gas 
Sensor and O2 Gas Sensor to be used at the 
same time. 

Order Code 07661

IEEE1394 cable 
This cable is used to connect Photogates 
(0662i, BT63i and ML54f) in daisy chain mode. 

Order Code 07662

Mains Adapter 
This mains adapter (110 – 230 V) is used 
as the power supply for the CoachLab II+ 
interface. 

Order Code 0866

ML Sensor cable 
A 5-pin mini jack plug sensor cable  
for ML sensors (length 1.20 m). 

Order Code ML10sc
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Warranty policy
The CMA products are warranted to be free from defects in 
materials and workmanship for a period of 24 months from the 
date of purchase provided that it has been used under normal 
laboratory conditions. This warranty does not apply if the 
sensor has been damaged by accident or misuse.

Note: These products are to be used for educational purposes 
only. They are not appropriate for industrial, medical, research, 
or commercial applications.
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CMA Online

Website
Visit our website at:
www.cma-science.nl 

to find information on: 

• Software 

• Updates

• Teaching Resources 

• Manuals and User Guides 

• Frequently Asked Questions 

• Support and repairs

Providing all the STEM Education Tools you need.
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Browse through or purchase products  
in our online store at: 

• webshop.cma-science.nl
(Dutch customers) 

• webshop-english.cma-science.nl
(International customers)

Online store
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CMA Centre for Microcomputer Applications
www.cma-science.nl

STEM EDUCATION? SIMPLY CMA

Main office based in Amsterdam, The Netherlands
Representation via a network of selected partners  
in many countries.
Partners: Lego Education, MoWay, CASIO, NTL, Flir 

Contact us: 
Centre for Microcomputer Applications
A.J. Ernststraat 169 
1083 GT Amsterdam 
The Netherlands
Tel: +31 20 7600 920
info@cma-science.nl
www.cma-science.nl


